Distinctly phosphorylated neurofilaments in different classes of neurons.
Recent immunohistochemical experiments revealed that specific anti-neurofilament monoclonal antibodies yield distinct patterns in different types of neurons. This led to the suggestion that neurofilaments are a family of heterogeneous molecules whose occurrence and distribution are a function of cell type. In the present study we examined the hypothesis that this heterogeneity is due to differences in the extent of phosphorylation of neurofilament proteins in distinct types of neurons. In view of the large number of potential phosphorylation sites on the heavy neurofilament protein (NF-H), we focused on this protein and examined its extent of phosphorylation in different types of neurons. This was performed using neurofilaments isolated from axons of the cholinergic bovine ventral root motor neurons and of the chemically heterogeneous bovine dorsal root neurons. Two-dimensional gel electrophoresis revealed that the isoelectric point of ventral root NF-H (pl 5.10) was approximately 0.2 pl units more acidic than that of dorsal root NH-F. This difference was abolished by treating the neurofilaments with alkaline phosphatase, suggesting that the excess negative charge of ventral root NF-H is due to increased levels of phosphorylation. Amino acid analysis confirmed that the phosphoserine content of ventral root NF-H (27.2 +/- 2.5% of the serines) is markedly higher than that of dorsal root NF-H (15.5 +/- 6.2% of the serines). These findings provide a novel system for studying the biochemistry and function of distinctly phosphorylated neurofilaments in different types of neurones.